Introduction
Breast cancer (BC) in young women is a complex disease which strikes in a phase of life when young women are at the peak of their reproductive years and when family planning, professional career, and partnership are very important. By definition of the International Consensus Conference for Breast Cancer in Young Women (BCY1) in 2012 as well as EUSOMA (European Society of Breast Cancer Specialists) in 2013, a 'young patient' is defined as aged <40 years at the time of BC diagnosis [1] [2] [3] , and there is still an increase in the incidence of BC among young Caucasian women [4, 5] . It is known that premenopausal women are at risk for more aggressive tumor grade and larger tumor size at diagnosis and therefore poorer prognosis than older women [6] [7] [8] . Thus, they are likely to undergo more intensive treatment [7] . Young women also have a need for a more comprehensive approach to improve quality of life after cancer, including fertility preservation [9] , childcare, and genetic factors.
Chemotherapy [10] is widely used in young BC patients, potentially leading to premature ovarian failure and temporary or permanent infertility. Although fertility preservation has been well established in medical counseling of young women, there is still uncertainty as to whether a young patient will be able to conceive after BC treatment when she is advised to delay pregnancy for 2 years after being diagnosed [11] . Additionally, following the results of the ATLAS trial, women with endocrine-sensitive tumors may receive extended adjuvant endocrine therapy for more than 5 years, which may also impair fertility [12] . Conversely, initiation and continuation of endocrine therapy are also negatively impacted by fertility concerns [13] . For the group of young BC patients who have young children (an estimated 18.6% in the USA [14] ), there may be an additional need for professional and psychosocial support.
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Summary
Background: This study evaluates interventions offered to young breast cancer (BC) patients, including fertility preservation, genetic testing, and counseling for parenthood concerns, and analyzes the effect of BC on biographical issues. Methods: Women who were diagnosed with BC at the age of 18-40 years and who underwent treatment at the Breast Center, Ludwig-Maximilian University (LMU) in Munich between 2006 and 2013, were eligible for this study. Patients received a self-developed questionnaire which covered the following topics: fertility preservation, family planning, genetic testing, parenthood concerns and children's needs, partnership status, and employment situation. Results: Re-evaluating their initial decision on fertility preservation, 76.4% of patients reported satisfaction with their decision. After BC diagnosis, 45.8% reported to have maternal desire, but only 21.7% actually planned to have children. 41.7% of patients missed sufficient counseling regarding parenthood concerns. Analysis of individual employment situations showed that the time period until the return to work was longer in patients who received chemotherapy. The majority of patients (71.6%) did not report changes in their partnership status. Conclusion: Young BC survivors report a lack of communication related to parenthood concerns and future conception, but are satisfied with counseling regarding fertility preservation and genetics.
The majority of BC patients -not just in the young subgroupare members of the workforce [15, 16] . BC survival rates have increased over the past decades, and a return to work, which is associated with normal life, social recovery, and thus better quality of life, needs to be achieved [17] .
So far, little is known about the impact of the disease on partnership. In studies analyzing the association between early-stage BC and marital status, no significant increase in the risk of divorce compared to women without cancer could be demonstrated [18, 19] .
In view of the rising number of young women diagnosed with BC [4, 5] , the present study aimed to evaluate interventions particularly offered to young BC patients, including fertility preservation, genetic testing, and counseling for parenting concerns, and to analyze the effect of the disease on biographical issues such as family planning, professional career, and partnership status.
Patients and Methods
Patient Characteristics
In this cross-sectional, monocentric study, we enrolled patients aged between 18 and 40 years at the time of diagnosis. Eligible patients were retrospectively identified by the Munich Cancer Registry of the Munich Tumor Center at the Ludwig-Maximilian University of Munich (LMU). Inclusion criteria were treatment at the LMU Breast Center between 2006 and 2013, date of diagnosis more than 6 months prior to the assessment, residency in Germany, and the ability to speak and understand the German language. The study protocol was approved by the LMU ethics review committee. Written informed consent was obtained from all participants in the study.
Assessments
In 2014, patients received a self-developed questionnaire by mail addressing the topics of fertility preservation and family planning, genetic testing, parenting issues and children's needs, partnership status, and employment situation, focusing on the time before and after the BC diagnosis.
Every issue addressed by the questionnaire consisted of several sub-items in a multiple choice manner. Referring to special interventions for young patients, it was asked whether fertility preservation and genetic testing had been offered and implemented and whether the patient was currently satisfied with her own decisions. Patients with children were asked to evaluate the medical counseling regarding their children's needs. Detailed data were collected on partnership and housing situation, employment status, return to work, as well as on preand post-treatment income. In addition, questions about the previous and current desire to bear children as well as medical data were part of the questionnaire.
Statistical Analyses
Continuous data are given as median (range) or mean ± standard deviation (SD), unless otherwise stated. Discrete data are presented as numbers (n) and percentages (%). A 2-sided p value of <0.05 was considered statistically significant. Mann-Whitney-U test and multivariable linear regression were used to determine predictors of time to return to work. Proportions of part-and fulltime employment at diagnosis and at the time of the assessment were compared using McNemar's test. All statistical analyses were carried out using SPSS statistics 22 (IBM Corp., Armonk, NY, USA).
Results
Patient Characteristics
Of an initial 219 patients, 59 had to be excluded (e.g., living abroad, unknown address, deceased). Of the 160 patients eligible to participate in the study, 88 sent back their questionnaire, corresponding to a 55% response rate. Our cohort had a mean age of 34.5 years at the time of diagnosis (SD 4.5; range 21-39 years), and the mean time from primary diagnosis was 4.3 years (SD 2.3; range 1-8 years). At the time of assessment, the mean age was 38.4 years (SD 5.3; range 23-46 years). 9 (10.2%) patients had developed distant metastases since the initial diagnosis, 5 (5.7%) patients already had M1 disease at the time of the primary diagnosis (table 1) .
Reproductive Concerns
According to the patients' answers, fertility issues had been discussed with 58 (65.9%) patients. 35 (40.7%) patients who stated a desire to have children had been offered fertility preservation. 21 (23.9%) patients received fertility preservation measures. Of these, 1 (4.5%) patient regretted her decision, 17 (81%) patients would make the same decision again, and 3 (14.3%) patients were not sure. Of the 55 patients who retrospectively evaluated their decision on fertility preservation, 42 (76.4%) were still satisfied with their decision, 3 (5.5%) expressed regret, and 10 (18.2%) were not sure. 6 (6.8%) patients had given birth to 1 (n = 4) or 2 children (n = 2) after treatment. Out of this group, 3 patients had been pregnant at the time of diagnosis.
A total of 38 (45.8%) patients stated a current desire to have (more) children, while 32 (39.4%) did not, and 13 (14.8%) were not sure (n = 83). 18 (21.7%) patients planned to have (more) children, 52 (62.7%) did not, and 13 (15.7%) were not sure (n = 83). 15 (29.4%) patients reported a potential negative impact of pregnancy on BC prognosis to be the main reason why they did not want to become pregnant. 14 (27.5%) patients feared a shortened life expectancy, 10 (19.6%) patients were afraid of infertility after treatment, 13 (25.5%) of other cancer-related issues, and 8 (15.7%) of issues unrelated to cancer (multiple answers were possible).
Genetic Testing
A total of 57 (64.8%) patients reported that they had been offered testing for breast and ovarian cancer susceptibility genes. Of these patients, 43 (75.4%) had undergone genetic testing, 6 (6.5%) had declined, and 8 (14%) had not yet decided. None of the patients regretted their decision, 1 (2%) patient who had consented to be tested felt not sure about her decision, and all other patients (98%) would make the same decision again.
Parenting Concerns
Of 40 (45.5%) women who had children at the time of diagnosis, only 13 (32.5%) stated that their children's needs had been discussed with the medical staff. Women reported that counseling regarding parenting concerns had been sufficient (n = 11, 30.6%), insufficient (n = 15, 41.7%), or not necessary (n = 10, 27.8%) (n = 36).
Professional Career
At diagnosis, 73 (83%) patients were employed and 15 (17%) were not (n = 88) (table 1). At the time of assessment, 63 (86.3%) of those patients who had been employed at the time of diagnosis had returned to work. Of the 9 (13.7%) patients who had not returned to work, 3 had distant metastases. The mean time to return to work was 10 months (SD 5.7, n = 59) and differed significantly between the 48 patients who received chemotherapy [10] and the 11 patients who did not (11.4 ± 5.3 months vs. 3.6 ± 2.4 months; p < 0.001). In a regression analysis, chemotherapy significantly predicted the time to return to work (p = 0.01). No other treatments (e.g., endocrine therapy, radiotherapy, axillary dissection) or demographic factors (age at diagnosis, education, partnered/single at diagnosis, children/no children at diagnosis) had a significant impact on the time to return to work (data not shown). In the subgroup analysis of patients without distant metastases, the proportions of patients who were employed at the time of diagnosis and assessment, respectively, were identical (n = 73, 82.9% vs. n = 70, 79.5%). More patients were working part-time at the time of the assessment (n = 29, 36.7%) than at diagnosis (n = 22, 28%), while 42 (53%) and 35 (44%) patients were working full-time at the time of diagnosis and assessment, respectively (n = 79) (table 1). The difference in the proportion of part-time and full-time employment at the time of diagnosis or assessment was not significant (p = 0.07).
A change of job between pre-and post-treatment was reported by 19 reported no difference in pre-and post-treatment income, while 8 (42.1%) reported lower income and 5 (29.4%) reported higher income (n = 17). Career opportunities offered by the current job were judged to be equal (n = 4, 28.6%), worse (n = 4, 28.6%), or better (n = 6, 42.9%) (n = 14).
Partnership Status
Regarding partnership status, 63 (71.6%) patients did not report any changes. Equal proportions of women had divorced/separated from or married the partner they had been in a relationship with at the time of the initial diagnosis (9 patients, 10.2%, each), while 6 (7.9%) patients had entered into a new relationship or marriage (n = 88).
Discussion
This cross-sectional study evaluates interventions particularly offered to young BC patients, including fertility preservation, genetic testing, and counseling for parenting concerns, and analyzes the effect of the BC diagnosis on biographical issues, such as family planning, professional career, and partnership status. So far, this topic has been considerably underrepresented in the current literature.
Reproductive Concerns
Our findings indicate that addressing fertility issues and parenthood concerns during medical counseling are of highest importance. Women seek objective information about existing data, which is particularly important since many decisions seemed based on misinformation. The majority of patients with a current desire to have children decided against a pregnancy because they were afraid of cancer-related effects, such as shortened life expectancy or a negative impact of a pregnancy on BC prognosis. In the study by Ruddy et al. [20] analyzing 600 women with BC, 9% of those with maternal desire did not plan a pregnancy because they were afraid of cancer recurrence, while the BIG 3-98 study reported that 40% of women did not fulfill their desire to have children due to this anxiety [21] . In our cohort, only 21.7% of those patients with a desire for motherhood decided to have more children after BC diagnosis. Increased knowledge and skills for selfmanagement are needed, since post-treatment problems were reported to be associated with depression, anxiety, and stress in BC survivors [22] [23] [24] [25] .
Our assessment showed that patients frequently missed parenthood issues being brought up during medical counselling and stated that their children's needs had not been adequately addressed during the consultations. Mothers need to be supported and instructed on how to talk to their children at a time where they themselves struggle to get enough information, make decisions, and integrate the disease into their daily lives [26] [27] [28] . This communication needs to maintain hope while also being honest with the children [28] . In our cohort, women reported a high level of satisfaction regarding their previous decision on genetic testing and fertility preservation, which suggests adequate counseling and information on these issues. Therefore, intense cooperation of fertility preservation specialists, oncologists, and other health care workers with the patient is very important [29] . Since our institution collaborates with fertility networks such as FertiProtekt (www. fertiprotekt.de), patients at our breast center were likely to be well informed about the different possibilities of fertility preservation [30] . As fertility is an issue of major interest for the majority of young BC survivors, knowledge about fertility preservation as well as the prospect of conceiving after BC treatment promote motivation to survive and positively influence BC patients [31] [32] [33] .
Finally, the BC diagnosis influences patients' decisions regarding reproductive concerns so that information on new strategies as well as improved communication are needed to better support young BC patients. Clinicians must educate their young patients about the available, albeit limited, data regarding the impact of a future pregnancy on BC prognosis in order to support their patients to manage their own decisions.
Biographical Issues
Our analysis confirmed data of previous studies reporting that a BC diagnosis influences neither partnership nor employment status [34, 35] . In general, data on the association between cancer and marital stability are scarce. In light of increasing divorce rates in Europe and North America, this issue was of particular interest in our analysis [36] . Here, we decided to exclude the few women with metastatic disease in order to have a homogeneous collective. Studies among women with early-stage BC did not show an increased risk for divorce in patients compared to women without BC, independent of the oncological treatment [18, 19, 35, 37] .
Regarding professional life, our data indicate that chemotherapy was a reason for a delayed return to work. As other authors reported, the return to work in cancer patients is not only a measure of recovery and a positive step towards the future, it is also associated with social and financial support and may therefore be an important component of better quality of life [17, [38] [39] [40] . Young patients under the age of 40 are in an active phase when professional life and career may play an important role. Thus, young women should be supported and motivated to maintain their employment and return to work, particularly after completion of chemotherapy.
When interpreting our results, the limitations of our study need to be considered. This study was implemented as a pilot study to elucidate biographical data and different needs of young patients regarding fertility issues, pregnancy, parenthood, and medical counseling. As our cohort comprised a small sample of patients without a control group and had a cross-sectional design with a short follow-up period, generalizability of the results may be limited. Moreover, questionnaires were often not fully completed by the patients. However, the study still reflects certain deficits in current medical counseling and the need for further research in order to offer young BC patients care tailored to their particular needs. The next step following these results will be to roll out this study into a multicenter and prospective study design (in progress).
In summary, our study demonstrates the importance of addressing fertility issues and parenthood concerns during medical counseling. Young BC survivors reported a lack of communication related to parenthood concerns and future conception, but satisfaction with counseling on fertility preservation and genetics. No significant results were found regarding partnership and employment status. With regard to these data, new and individualized strategies need to be developed for better support of young BC patients throughout the course of their disease.
